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What is claimed is 



— A — i"i7quid crystal display device comprising: a 
first substrate and a second substrate processed for / 
vertical alignment; and a liquid crystal, having a / 
negative dielectric constant anisotropy and being / 
sandwiched between said first and second substrate/; 
orientations of said liquid crystal being vertical to 
said first and second substrates when no voltage being 
applied, being almost horizontal to said first and second 
substrates when a predetermined voltage beylg applied and 
being oblique to said first and second substrates when an 
intermediate voltage lower than the predetermined voltage 

being applied , / 

said first substrate comprising first 
domain regulating means for regulat/ng azimuths of the 
oblique orientations of said liquid crystal; 

said first domain/regulating means 
comprising a first structure fot partially changing a 
contact surface between said/first substrate and said 
liquid crystal to inclined surfaces; 

wherein AftVy liquid crystal in the 
proximity of said inclined surfaces being vertically 
oriented to said inclined surfaces when no voltage being 
applied, and azimuths/of said liquid crystal far from 
said inclined surface being determined according to the 
azimuths of said l/quid crystal in the proximity of said 
inclined surface /when said intermediate voltage being 
applied. / 

2. A liquid crystal display device according to 
claim 1, whe/ein said first structure includes 
protrusions/projected to a layer of said liquid crystal. 

3. /a liquid crystal display device according to 
claim 2/ wherein said protrusions are made of dielectric 
materials on a first electrode of said first substrate. 

/ 4. A liquid crystal display device according to 
cl^aim 2, wherein pixel electrodes are formed on said 
/pcond substrate, each of naid nrotmn ionn extends ^> 
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ftfraightly, and said protrusions are arr&rrg^a^rfr^pal 
to one another with a predetermined pitch among them. 

5. A liquid crystal display device according to 
claim 4, wherein said predetermined pitch is equal tcj/an 
arrangement pitch of said pixel electrodes, said 
protrusions extend in parallel to edges of said pixel 
electrodes and pass on positions facing to centers of 
said pixel electrodes. 

6. A liquid crystal display device according to 
claim 2, wherein pixel electrodes are forced on said 
second substrate, said protrusions have/point-like 
figures and said protrusions are arranged at positions 
facing to centers of said pixel electrodes. 

7. A liquid crystal display/device according to 



claim 1, wherein said 
depressions depressed 
crystal . 

8. A liquid crys 
claim 7, wherein said de 



irst structure includes 
om a l^yer of said liquid 



ftsplay device according to 
isions are provided under a 
first electrode of said /irst substrate, and a surface of 
said first electrode partially has inclined surfaces 
corresponding to saicf depressions. 

9. A liquid /crystal display device according to 
claim 7, wherein A first electrode of said first 
substrate includes slits operating as domain regulating 
means, said expressions and said slits are mutually 
arranged . 

10. /A liquid crystal display device according to 
claim 1/ wherein said first structure includes 
protrusions projected to a layer of said liquid crystal 
and /depressions depressed from said layer of said liquid 
crystal . 

11. A liquid crystal display device according to 
claim 11, wherein said protrusions and said depressions 
are mutually arranged in parallel with a predetermined 
pitch . 

12. A liquid crystal display device according to 
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-tgTa im 1 " ^ "Srhe^e- iii area of — 5"a"Id inclined surfaces in each 
pixel is less than 50% of area of the pixel. / 

13. A liquid crystal display device according tjzf 
claim 1, wherein said second substrate comprising second 
domain regulating means for regulating azimuths of' the 
oblique orientations of said liquid crystal; / 

14. A liquid crystal display device according to 
claim 13, wherein said second domain regulating means 
comprises a second structure for partially /changing a 
contact surface between said second substrate and said 
liquid crystal to inclined surfaces, an4 said first and 
second structures include protrusions /pro jected to a 
layer of said liquid crystal. / 

15. A liquid crystal display^ device according to 
claim 13, wherein said second domain regulating means 
comprises a second structure fpr partially changing a 
contact surface between said/second substrate and said 
liquid crystal to inch^n^d /surfaces , and said first and 
second structures i nclMoe/depressions depressed from a 
layer of said liquid ciWsta]. 

16. A liquid crystal display device according to 
claim 13, wherein saixl second domain regulating means 
comprises a second /Structure for partially changing a 
contact surface between said second substrate and said 
liquid crystal t/o inclined surfaces, one of said first 
and second structures includes protrusions projected to a 
layer of saicf liquid crystal, and the other includes 
depressions' depressed from a layer of said liquid 
crystal . / 

17/ A liquid crystal display device according to 
claim/l3, wherein said second domain regulating means is 
s 1 it's provided on a second electrode of said second 
substrate, and said first structure includes protrusions 
projected to a layer of said liquid crystal. 

18. A liquid crystal display device according to 
claim 13, wherein said second domain regulating means is 
slits provided on a second electrode of said second 
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1 "substrata — a nd said f irst structure includes depressions 
depressed from a layer of said liquid crystal. 

19. A liquid crystal display device according tc 
claim 13, wherein said second domain regulating meai 
comprises a second structure for partially changing a 
contact surface between said second substrate and said 
liquid crystal to inclined surfaces, and said /first and 
second structures respectively include a pa£r of 
protrusions and depressions depressed from/a layer of 
said liquid crystal. 

20. A liquid crystal display dev^fce according to 
claim 19 , wherein said protrusions a^fd depressions on 
each substrate are mutually arranged in parallel with 
pitches of one and three, said p/otrusions and 

it and 



fecond substrates are 
'other and are arranged so 
repressions face wide spaces 
/fcch, and protrusions and 
substrates respectively 



depressions of said ft 
arranged in parallel 
that said protrusions 
corresponding to large 
depressions of differei 
neighbor . 

21. A liquid c/rystal display device according to 
claim 13, wherein >eaid first structure includes 
depressions depressed from a layer of said liquid 
crystal, a fir^t electrode of said first substrate 
includes slits, said second domain regulating means 
comprises a /second structure including depressions 
depressed /rom a layer of said liquid crystal and slits 
provided >on a second electrode of said second substrate. 

22/ A liquid crystal display device according to 
claim 21, wherein said depressions and slits on each 
substrate are mutually arranged in parallel with pitches 
of Arte and three, said depressions and slits of said 
fi/rst and second substrates are arranged in parallel to 
tach other and are arranged so that said depressions and 
'slits face wide spaces corresponding to large pitch, and 
protrusions and depressions of different substrates 
respectively n eighbor . 
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7 - 2J3< ^ A liquicTcrystal display device ^accordiTTgTo" 

claim 13, wherein said second domain regulating means 
comprises a second structure provided on said second 
substrate for partially changing a contact surface 
between said second substrate and said liquid crystal to 
inclined surfaces . 

24. A liquid crystal display device according to 
claim 23, wherein said first and second structures are 



of said first 



?sponding to said first and 



made of dilerectric materials on electrode: 
and second substrates- / 

25. A liquid crystal display device according to 
claim 23, wherein said first and secorTd structures are 
made of conductive materials on electrodes of said first 
and second substrates . / 

26. A liquid crystal displ/y device according to 
claim 23, wherein saiti\irst arid second structures are 
provided under electr<WVof /feaid first and second 
substrates, and surfac^ \ysaid electrodes partially 
have inclined surfaces 
second structures . 

27. A liquid crystal display device according to 
claim 23, wherein s^id first and second structures are 
arranged perimetric portions outside of display area in 
which no pixel exists . 

28. A liquid crystal display device according to 
claim 24, whefein said dielectric material forming said 
first and sefcond structures is photosensitive resist. 

29. jk liquid crystal display device according to 
claim 28/ wherein said photosensitive resist is a novolak 
resist J 

210. A liquid crystal display device according to 
claifn 28, wherein said photosensitive resist is baked 
a f tfer a pattern is drawn . 

/ 31. A liquid crystal display device according to 
yflaim 24, wherein the capacitance of said first and 
feecond structures is ten or less times larger than the 
Capacitance of a layer of said liquid crystal located 
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under or near said protrusions. / 

32. A liquid crystal display device according tcf 
claim 24, wherein the specific resistance of said fiVst 
and second structures is equal or larger, than the / 
specific resistance of said liquid crystal. / 

33. A liquid crystal display device according to 
claim 24, wherein said first and second structures 
include protrusions projected to a layer of/said liquid 
crystal, and said protrusions are made of/material 
shielding visible light. / 

34. A liquid crystal display device according to 
claim 24, wherein said first and second structures 
include protrusions projected to ar layer of said liquid 
crystal, and said protrusions ar?fe provided with dents 
each having a slope i\n\a longitudinal direction. 

35. A liquid crysfs^l display device according to 
claim 24, wherein saidW%pst and second structures 
include protrusions projected to a layer of said liquid 
crystal, and juts each/partly having a slope in a 
longitudinal direction are formed on said protrusions. 

36. A liquid /Crystal display device according to 
claim 24, wherein/said first and second structures 
include protrusions projected to a layer of said liquid 
crystal, and center portions of said protrusions are 
depressed. / 

37. A/liquid crystal display device according to 
claim 24, /wherein said first and second structures 
include protrusions projected to a layer of said liquid 
crystal/, and said protrusions include a plurality of 
small/holes extending near to the surface of said 
electrodes . 

/ 38. A liquid crystal display device according to 
claim 24, wherein said first and second structures 
include ion absorption ability. 

' 39. A liquid crystal display device according to 

claim 38, wherein said first and second structures are 
made of materials added with addition agent having ion 
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sorption dbiriit-L 

40. A liquid crystal display device according to, 
claim 24, wherein said first and second structures 
include protrusions projected to a layer- of said liquid 
crystal, and the surfaces of said protrusions is tnreated 
so as to adapted for forming vertical alignment films 
thereon . 

A liquid crystal display device according to 
claim 24, wherein said first and second structures 
include protrusions projected to a layer pi said liquid 
crystal, and the surfaces of said protrusions is treated 
to facilitate the formation of vertical alignment films. 

A liquid crystal display desvice according to 
claim 40, wherein said surface treatment to the surfaces 
of said protrusions is effected f^r forming ruggedness . 
4$L A liquid crystal display device according to 



claim 40, wherein sai< 
and said surface treai 
protrusions is effectec 
rays t^the surfaces o: 
^F3*. A liquid crys 



^rotrus/Lons are made of resist, 
the surfaces of said 
irradiating with ultraviolet 
iid protrusions, 
il display device according to 



claim 40, wherein said/protrusions are made of materials 
in whic^h particulate^ are dispersed. 

4^. A liquid /Crystal display device according to 
claim 4*0, wherein/silane coupling agent is coatred on the 
surfaces of saicx protrusions. 

A liquid crystal display device according to 
claim 24, wherein said first and second structures are 
formecU^by printing. 

4h£. /a liquid crystal display device according to 
claim 2j t wherein said first and second structures 
includes^protrusions projected to a layer of said liquid 
crystal, a diameter of spherical spacers difining a 
thipkness of said layer of sa liquid crystal is a 
difference subtracted a height of said protrusions from a 
isirable thickness of said liquid crystal layer. 

A liquid crystal display device according to 
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claim wherein a ratio of area of said protrusions ) 

with respect to display area is between 1/10 to 1/2 , said 
spacers have a particle size distribution whose standard 
deviation is 0.1 to 0.3 micrometers, and said spacers/ are 
5 dispersed with a density of 300 particles per square 

millimeter. / 

A liquid crystal display device according to 
claim ,4j&, wherein hardness and elastic modulus /of the 
material forming said protrusions are larger /chan those 
10 of sai^spacers. / 

A liquid crystal display device /according to 
claim 24, wherein said first and second Structures 
includes at least one layer simultaneously formed with 
other portions of the device. / 

^L. A liquid crys ta iKd i splay device according to 
claim 49, wherein one of saYd firsx and second 
structures, which is on a substrate on which active 

elements are formed, includes Ax. least one insulating 
layer f^v insulating said active elements or bus lines. 

V A liquid crystal /display device according to 

clkim 49, wherein one of fsaid first and second 
structures, which is on/a color filter (CF) substrate 
facing a TFT substrate' on which active elements are 
formed, includes protrusions projected to a layer of said 
25 liquid crystal, anca said protrusions on said CF- substrate 

is made of materials same as materials of black matrices 
for shielding lfght at boundaries between pixel 
electrodes and/bus lines or portions of active elements. 
^>Ya nquid crystal display device according to 
30 claim ynerein one of said first and second 

structure^, which is on a color filter (CF) substrate 
facing a/ TFT substrate on which active elements are 
formed/ includes protrusions projected to a layer of said 
liquicl crystal , and said protrusions on said CF substrate 
35 are /formed by piling at least one material of color 

f il/ter 

A liquid crystal display device according to 
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claim wherein one of said first and second -j 

structures, which is on a color filter (CF) substrate / 
facing a TFT substrate on which active elements are / 
formed, includes protrusions projected to* a layer of said 
liquid crystal, said protrusions on said CF substi?4te are 
formed by photo lithography with a mask corresponding to 
piled^portions of at least two color filters. / 

wfay A liquid crystal display device according to 
claim %ri , wherein one of said first and sec/nd 
structures, which is on a color filter (CV) substrate 
facing a TFT substrate on which active elements are 
formed, includes protrusions projected/to a layer of said 
liquid crystal, an electrode of said/CF substrate is 
formed on color filters, and said a/otrusions on said CF 

boundaries' of said color filters. 
a\l dispLay device according to 

<y\ sai^d first and second 
at X/perimeter of each pixel, 
al jdi splay device according to 
i^st and second structures 
arranged at a perimeter vof each pixel are made of 
materi^L shielding ligfit. 

A liquid crystal display device according to 
claim §■&, wherein s^id first and second structures 
arranged at a per/meter of each pixel define a thickness 
of a ^ayer of sadd liquid crystal. 

&fs* A liquid crystal display device according to 
claim 5#, wherein the perimeter at which said first and 
second structures are arranged is a part of whole 
perime^er/of each pixel. 

a liquid crystal display device according to 
claim 23, wherein at least one of said first and second 
structures includes protrusions projected to a layer of 
said^ liquid crystal, height of said protrusions is equal 
to/a desirable thickness of a layer of said liquid 



substrate are formed a 
Iff. A liquid cry 
claim 23, wherein a pa 
structures are arranged 

A liquid cryst 
claim §£ 9 wherein said f 



ci/ystal . 



A liquid crystal display device according to 
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"vfher Sin said — fTrst and secon^structures 



includes protrusions projected to a layer of said liquid 
crystal, a sum of height of said protrusions of said / 
first and height of said protrusions of said second / 
structures is equal to a desirable thickness of a Layer 
of said liquid crystal. / 

A liquid crystal display device accord/ng to 
claim 13, wherein said second domain regulating means 
includes slits provided on a second electrode' of said 
second substrate . / 

A liquid crystal display device/ according to 
claim wherein said second electrode/consists of pixel 

electrodes, and each pixel electrode efomprises partial 
electrodes divided by said slits aruz electrical 
connection portions electrically connecting said partial 

electrodes. \ / 

A liquid crystaA^i splay device according to 
claim &2, wherein said eMdt/ical connection portions are 
arrange^ at perimeter of aaid pixel electrode. 

<fHK A liquid crystal display device according to 

\A / 
claim 6-2% comprising li^jht shield means for shielding a 

part of said electrical connection portions, 
fcto / 
frS^ A liquid/Crystal display device according to 

claim hsr, whereir/said second domain regulating means 

includes protrusions higher than surfaces of sai.d pixel 

electrodes aj?d arranged inside said slits. 

A/liquid crystal display device according to 

claim 13, /wherein said first structure is an array of 

protrusions (banks) or depressions (grooves) each 

extendimg straightly, said protrusions or depressions are 

arranged in parallel to one another with a predetermined 

pitcfcl among them, second domain regulating means includes 

an /rray of protrusions or depressions or slits each 

expending straightly, said protrusions, depressions or 

£iits are arranged in parallel to one another with said 

'predetermined pitch among them, said predetermined pitch 

S>s less than an arrangement pitch of said pixel electrodes 
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iff. A liquid crystal display device according to 
claim 13, wherein said first structure is a pair of 
arrays of protrusions (banks) or depressions (groove/) 
each extending straightly, said protrusions or 
depressions are arranged in parallel to one another with 
a predetermined pitch among them, second domain, 
regulating means includes a pair of arrays of /protrusions 
or depressions or slits each extending straightly, said 
protrusions, depressions or slits are arranged in 
parallel to one another with a predetermined pitch among 
them, directions in which said protrusions or depressions 
or slits of said pairs extend are different to each 
other, and said predetermined pitches are less than an 
arrangement pitch of said pixels. 

A liquid crystal display device according to 



nqeme 

J*. 



claim wherein sai 

protrusions or depress 
are mutually different 
A 1 iquid crys 



.direct 



fy\v 



ic/ns in which said 
or/ slits of said pairs extend 

degrees . 
^display device according to 
claim pf, wherein said t^rst structure includes 
protrusions, said second domain regulating means includes 
protrusions or slits/ protrusions or slits of one of said 
pairs are mutually/offset by a half of said predetermined 
pitch, protrusions or slits of the other of said pairs 
are a little offset, from a state in which said - 
protrusions or slits face. 

^ A/l ic 3 uid crystal display device according to 
claim /herein said predetermined pitch is an integral 

submuXtip^e of arrangement pitch of said pixels. 

A liquid crystal display device according to 
claim/13, wherein said first structure is an array of 
prot/usions (banks) or depressions (grooves) each 

ing in one direction and being bent in zigzag at 
tervals of a predetermined cycle, said protrusions or 
'depressions are arranged in parallel to one another with 
a predetermined pitch among them, second domain 
regulating means includes an array of protrusions or 
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-—Repress ions or^r Hts e aTTFT^ex tend: 

being bent in zigzag at intervals of said predetermined > 
cycle, said protrusions, depressions or slits are 
arranged in parallel to one another with. said 
predetermined pitch among them. 

A liquid crystal display device according to 
claim Itk, wherein pixel electrodes are bent in/zigzag, 
and patterns of said protrusions, depressions' or slits 
correspond to said pixel electrodes. / 

a liquid crystal display device/according to 
claim wherein bus lines are partially bent in zigzag 

and in correspondence to the patternsybf said pixel 
ilect^ode; 

rlaim t±, 



electrodes 

~" A liquid crystal d i splay/ device according to 
claim T*, wherein a patfbern of each pixel electrode is 
almost a square, and p^ei^ledtrodes in adjoining row 
are mutually offset by V^\ 1 X of arrangement pitch of 
said pixel electrodes. 

TS. A liquid crystal display device according to 
claim >4, wherein data i)us lines extend in zigzag along 
with edges of said pixel electrodes. 

?«. A liquid crystal display device according to 
claim wherein/said predetermined pitch is an integral 

submu^tiple of said pixels. 

A liquid crystal display device according to 
claim ^Z, wherein said predetermined cycle is an integral 
of said pixels, 

liquid crystal display device according to 
claim frfi/, wherein said first structure includes 
protru/sions , said second domain regulating means includes 
protrusions or slits, said protrusions of said first 
structure and said protrusions or slits of said second 

frain regulating means are offset by a half of said 
predetermined pitch . 



submultipl* 



A liquid crystal display device according to 
claim wherein said first structure includes 
^rntniRions, said second domain recmlatina means includes 
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rrotrusions or slits, said protrusions of said first 
structure and said protrusions or slits of said secon< 
domain regulating means are offset from a state in which 
said protrusions or slits face, and said 'offset is /fully 
smaller than said predetermined pitch, 

^ . A liquid crystal display device according to 
claim wherein said first structure includes 

depressions, said second domain regulating >means includes 
depressions, said depressions of said first structure and 
said depressions of said second domain/regulating means 
are offset by a half of said predetermined pitch. 

Jjtt. A liquid crystal display/device according to 
claim M, wherein said first strp^ture includes 



omaiir regulating means includes 
pressions of said first 
£>ns or slits of said second 
arranged to face to each 



depressions, said sec 
protrusions or slits, 
structure and said pr 
domain regulating mea 
other. ^ 

A Liquid crystal display device according to 
claim 1, wherein sa/d first structure includes 
protrusions, a liquid crystal injection port through 
which said liquid crystal in injected into a gap between 
said first ancr second substrates is located on a side of 
said device /vertical to a direction in which said 
protrusions are extending. 

A liquid crystal display device according to 
claim wherein exhaust ports through which an air or 

liquifd crystal is exhausted from the gap when said liquid 
crystal is injected are located on a side opposite to the 
si&e on which said liquid crystal injection port is 
:a 



A liquid crystal display device according to 
claim wherein an electrode used to apply a voltage to 

said liquid crystal and having no relation to display is 
formed near said liquid crystal injection port. 

A liquid crystal display device according to 
claim 23, wherein said first structure includes 
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rrusTons f ormed with a two-dimensional lattice, said p 
second structure include point-like protrusions / 
respectively facing centers of each frame element of/said 
two-dimensional lattice. / 

^(L A liquid crystal display device according to 
claim wherein at least one of arrangement patches of 

said two-dimensional lattice is smaller tharyone of 
arrangement pitches of pixel electrodes. / 

fr*. A liquid crystal display device/ according to 
claim "to, wherein arrangement pitches o^t said 
two-dimensional lattice coincide with/arrangement pitches 
of pixel electrodes. / 

A liquid crystal display device according to 
claim $L f wherein said protrusions having said two- 
dimensional lattice form are arranged on boundaries of 
pixel electrode on a TPT subsftrate on which active 
elements are formed, aftd^add point-like protrusions are 
arranged on a color f il^eX substrate facing said TFT 

point-like protrusion faces to a 
ect rode . 

A liquid crystal display device according to 

claim 23, wherein s4id first and second structures 

includes a plurality of groups each having protrusions 

extending along/edges of rectangulars of similar figures 

and of different sizes, and said protrusions are mutually 

arranged so jchat centers of respective rectangulars 

coincide tgr each other . 
H / 

9^. /A liquid crystal display device according to 

W / -i 
claim W, wherein said rectangulars are similar to said 

pixels/ a maximum size of said rectangular coincides with 

that 6f each pixel, and centers of said rectangulars of 

each/<^jx>up coincide with a center of each pixel. 

/ A liquid crystal display device according to 

claim 13, comprising auxiliary domain regulating means 

Arranged perimeters of each pixel for generating 

orientation regulation force in a direction different 

from the direction of orientation regulation force by the 



substrate so that each 
center of each pixel el 
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j^TTcfield generated in a non-display region 
Xt. A liquid crystal display device according to 
claim wherein said auxiliary domain regulating mear 

is arranged along a part and in the neighborhood of an/ 
edge of said pixel . 

•9!^. A liquid crystal display device according/to 
claim 23, wherein said first and second domain reflating 
means are protrusions projected to a layer of said liquid 
crystal, pixel electrodes are provided on said /irst 
substrate, a counter electrode is provided on /said second 
electrode, and at the edges of each pixel electrode 
extending in parallel to the extending direction of said 
protrusions, the protrusions nearest to the pixel 
electrode inside said pixel electrode ar£ located on said 
second substrate, and the protrusions Nearest to the 
pixel electrode outside said pixel electrode are located 
on said first substrate. 

A liquid cryst 
claim wherein said pi 

electrode outside said pixl 
bus line. 

51 



ay device according to 
rysiofis nearest to said pixel 
ectrode are arranged on a 

A liquid crystal /display device according to 

claim 23, wherein said fitst and second domain regulating 

means are arrays of protrusions projected to a layer of 

said liquid crystal, ^nd in said array of protrtisions , at 

least one repetitiori condition of the array such as the 

width of the protrusions, the interval between adjacent 

protrusions and /the height of the protrusions includes at 

least two different values. 
^1 / 

9*6.. A X i( 3 uid crystal display device according to 
«\V / 

claim Wherein the interval between adjacent 



protrusiohs is smaller in the neighborhood of the bus 
line then at the central portion of the pixel. 

A liquid crystal display device according to 
ci^im wherein a plurality of pixels constitute a set 

pixels, at least one of the width of the protrusions, 
(the interval between adjacent protrusions and the height 
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j — ^T^EtTe^protrX Tbiona is di -frfgrent ambny a y] 

pixels constituting each set of pixels, and the width £>f 
the protrusions, the interval between adjacent 
protrusions and the height of the protrusions are f^5ced 
in each pixel . 

J3b . A liquid crystal display device according to 
claim ffi, wherein the thickness of the layer of/said 
liquid crystal is different at the plurality c/f pixels 
constituting the set. 

A liquid crystal display device According to 
claim 23, wherein said first and second efcmain regulating 
means are arrays of protrusions projected to a layer of 
said liquid crystal , and said array of protrusions 
includes periodically-repeated protrusions having two or 
more different values of side surface inclination angles 



(taper angles). 

<WHK A liquid cry* 
claim S*, wherein a pli 
of pixels, the side sur| 
protrusion is varied fro^ 
pixel set, and the side 



j:al display device according to 
^lity </f pixels constitute a set 
clination angle of a 
otfe pixel to another in each 
ce inclination angle of the 



protrusion in each pixel/ is fixed. 

ir&4. A liquid crystal display device according to 

claim 13, comprising ^auxiliary electrodes (CS electrodes) 

for forming a stora/e capacitor with pixel electrodes, 

wherein said auxiliary electrodes are formed along of 

said domain regu/ating means. 

A licpuid crystal display device according to 

claim 13, comyrising light shielding patterns provided 

alonq of sai/6 domain regulating means. 
10* / 

t&3». X liquid crystal display device according to 
claim 13/ wherein said first structure is a first array 
of protrusions (banks) each extending straightly in a 
f irst/direction, said protrusions are arranged in 
parallel to one another with a predetermined first pitch 
>ng them, said second domain regulating means includes 
second array of protrusions or slits each extending 
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"straightly in a second direction different from the first^ 
direction, said protrusions or slits are arranged in 
parallel to one another with a predetermined second p^tch 
among them . 

« ^*0» . A liquid crystal display device according to 
claim wherein additional protrusions or sl/ts are 

further provided at centers of frames, which /re formed 
when vertically seen to the substrates by said first 
array of protrusions and said second array of protrusions 
or slits, on either of said first or second substrate. 

4-0^. A liquid crystal display device according to 
claim wherein said additional protrusions or slits 



have figures similar to the frar 

\al display device according to 
claim a-e-e, wherein said\ first/4rray of protrusions and 
said second array of proVXs4ons or slits are crossed at 
right ^9 le when verticakAseen to the substrates. 

A liquid crystal display device according to 
claim i&r, wherein a si/nt of a thicknesses of said 
protrusion of said fi^rst array and a thicknesses of said 
protrusion of said /Second array is equal to the thickness 
of a layer of saLa liquid crystal, and crossing portions 
of said protrusion of said first and second arrays 
operate as spacers. 

A/liquid crystal display device according to 
claim 13, therein said first structure includes 
protrusic*Tis formed with a f irst two-dimensional lattice, 
said se/ond domain regulating means includes protrusions 
or slixs formed with a second two-dimensional lattice 
having same array pitches as those of said first 
two-dimensional lattice, and said first and second 

fro-dimensional lattices are offset by half pitches of 
said ai^ray pitches. 

A liquid crystal display device according to 
claim , *5frl-> wherein crossing portions, which are formed 
when vertically seen to the substrates by said first 
array of protrusions and said seco nd array of protrus. 
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or clirt^ * t-o^TtfitsTT^/ nmitrpH f and said protrusibjia °*^7 

slits of said first and second arrays are intermitten. / 

A liquid crystal display device according tc/ 

claim 23, wherein said first and second structures / 

include protrusions (banks) of dielectric materials' each 

extending straightly in one direction, said protrusions 

are arranged in parallel to one another with a / 

predetermined pitch among them, electrodes of /Said first 

and second substrates are partially formed on one of 

slopes of said protrusions. / 

4r*T. A liquid crystal display device/ according to 

claim -W^Cf, wherein said dielectric materials forming said 

protrusions passes visual light. / 
M"3 / 
j^i-2\ A liquid crystal display device according to 

claim <htt r wherein said protrusion/ of different 

substrates are arrangedreo that slopes of said 

protrusions on which no \eSLectrodfe is formed are nearer to 

each Ojtjjier. \/\ / 

JJ*. A liquid crystal d/splay device comprising: a 
first substrate and a secoWj substrate processed for 
vertical alignment; and a/liquid crystal having a 
negative anisotropic dielectric constant and being 
sandwiched between said first and second substrates; 
orientations of said /liquid crystal layer being vertical 
to said first and second substrates when no voltage being 
applied, being alnrast horizontal to said first and second 
substrates when A predetermined voltage being applied and 
being oblique uo said first and second substrates when an 
intermediate /voltage lower than the predetermined voltage 

being applied, 

/ said first and second substrates 

comprising first and second domain regulating means for 
regulating azimuths of the oblique orientations of said 
liquid crystal; 

/ said first domain regulating means 

Includes a first array of protrusions (walls) each 
'extending stra ightly in a first direction, said 



- 201 - 



10 



15 



fy 
m 



20 



25 



30 



35 



^px^^usioft^-^re arrangedin parallel to one^caii^bhei^u, 
a predetermined first pitch among them; 

said second domain regulating means 
includes a second array of protrusions or- slits each 
extending straightly in a second direction different/from 
the first direction, said protrusions or slits are 
arranged in parallel to one another with a predetermined 
second pitch among them. 

A liquid crystal display device according to 
claim lJ^T, wherein additional protrusions or/slits are 
further provided at centers of frames, which are formed 
when vertically seen to the substrates by/said first 
array of protrusions and said second aritey of protrusions 
or slits, on either of said first or second substrate. 

>3H5. A liquid crystal display device according to 
claim wherein said additional protrusions or slits 



le frame* 

l\display device according to 
rray of protrusions and 
ns or slits are crossed at 



have figures similar to 
4rb&. A liquid crysi 
claim wherein said 

said second array of protftus 

riqht angle when verticallv/ seen to the substrates 

A liquid crystal display device comprising: a 
first substrate and a second substrate processed for 
vertical alignment; arid a liquid crystal having a 
negative anisotropic/ dielectric constant and being 
sandwiched between/said first and second substrates; 
orientations of /aid liquid crystal layer being vertical 
to said first *md second substrates when no voltage being 
applied, beitfg almost horizontal to said first and second 
substrates y&hen a predetermined voltage being applied and 
being obLique to said first and second substrates when an 
Late voltage lower than the predetermined voltage 
being/applied, 

said first and second substrates 
rising first and second domain regulating means for 
igulating azimuths of the oblique orientations of said 
[iquid crystal; 



- 202 - 



10 



15 



S-3-S 



p=> 



20 



25 



30 



35 



said -fTTrs^Somain regulating means 

includes an array of protrusions (banks) or depressions 
(grooves) or slits each extending in a direction and 
being bent in zigzag at intervals of a predetermined 
cycle, said protrusions or depressions are arranged/in 
parallel to one another with a predetermined pitcjr among 
them; 

second domain regulating means includes an 
array of protrusions or depressions or slits/each 
extending in said direction and being bent/in zigzag at 
intervals of said predetermined cycle, said protrusions, 
depressions or slits are arranged in parallel to one 
another^ with said predetermined pitch/among them. 

MrST. A liquid crystal display dfevice according to 

• Ufa / 
claim J*¥f , wherein said predetermined pitch is an 

integral submultiple of said pix 

JAr9. A liquid crystal disp 
U9 

claim <M-T, wherein sai 



inteqral submultiple o 

-i*e. A liquid cryst 
H9 

claim J*&r, wherein said 



ay device according to 
rmined cycle is t an 
p i. xels . 

iisplay device according to 
trusions or depressions or 
slits of said first and/secons substrates are offset by a 
half of said predetermined pitch. 

4**. A liquid crystal display device, characterized 
by comprising: 

a/liquid crystal panel in which a liquid 
crystal having a negative dielectric constant anisotropy 
is sandwiched /between two substrates, namely, upper and 
lower substrates on the surfaces of which a vertical 
alignment treatment is performed, and in which 
orientations of said liquid crystal are nearly vertical 
to said/substrates when no voltage is applied across said 
liquid crystal , and are nearly horizontal when a voltage 
is supplied across said liquid crystal, and are nearly 

.ique when a voltage being less than a predetermined 
/oltage is applied across said liquid crystal, and in 
' which_domain reg ulating means consisting of one of or a 
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s^-eSriETlTanrt&T^^ formed^? 
in electrodes is provided on a surface of at least one off 
said two substrate and in which, when a voltage being / 
less than the predetermined voltage is applied across^ 
said liquid crystal, said liquid crystal is regulated so 
that the oblique alignment is caused in a plurality of 
directions in each pixel; / 

first and second polarizing plates placed 
at both sides of said liquid crystal panel arc> that 
absorption axes thereof intersect with eapfc other at 
right angles; and / 

at least one phase difference film having 
optically inplane positive uniaxiali^y, placed in at 
least one of spaces formed between/said liquid crystal 
panel and one of said fipfst and second polarizing plates, 
which are provided at ortfeVor bo/h of the sides of said 
liquid crystal panel, arid Wstwfeen said liquid crystal 
panel and the other ther^pfy 

arllk A liquid crys ta\/c1 i splay device, characterized 

by comprising: / 

a liquicr crystal panel in which a liquid 
crystal having a negative dielectric constant anisotropy 
is sandwiched between two substrates, namely, upper and 
lower substrates yon the surfaces of which a vertical 
alignment treatment is performed, and in which 
orientations /6f said liquid crystal are nearly vertical 
alignment fc6 said substrates when no voltage is applied 
across said liquid crystal, and are nearly horizontal 
when a Xroltage is applied across said liquid crystal, and 
are nearly oblique when a voltage being less than a 
predetermined voltage is applied across said liquid 
crystal, and in which domain regulating means consisting 
cyf one of or a combination of protrusions, depressions 
/and slits formed in electrodes is provided on a surface 
/ of at least one of said two substrate and in which, when 
/ a voltage being less than the predetermined voltage is 
^^applied across said liquid crystal, said liquid crystal 
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/^TS^r^guIated so thatthe oblique alignment is caused in a 
plurality of directions in each pixel; 

first and second polarizing plates placec 
at both sides of said liquid crystal panel so that 
absorption axes thereof intersect with each other at, 

right angles; and 

at least one of phase difference fcilms 
each having optically negative uniaxiality in a/direction 
of thickness thereof, placed in at least one off spaces 
formed between said liquid crystal panel and' one of said 
first and second polarizing plates, which /re provided at 
one or both of the sides of said liquid c/rystal panel, 
and between said liquid crystal panel <*ftd the other 
thereof. 



A liquid crystal display device, characterized 
by comprising: 

a liquid IV: A^tal /anel in which a liquid 
crystal having a negat iv^diSelefctric constant anisotropy 
is sandwiched between two\subs trates , namely, upper and 
lower substrates on the sur/aces of which a vertical 
alignment treatment is performed, and in which 
orientations of said ligbid crystal are nearly vertical 
to said substrates whe/ no voltage is applied across said 
liquid crystal, and Are nearly horizontal when a voltage 
is applied across steid liquid crystal, and are nearly 
oblique when a Wltage being less than a predetermined 
voltage is applied across said liquid crystal, and in 
which domain/regulating means consisting of one of or a 
combination of protrusions, depressions and slits formed 
in electrodes is provided on a surface of at least one of 
said t^o substrate and in which, when a voltage being 
less/than the predetermined voltage is applied across 

liquid crystal, said liquid crystal is regulated so 
(at the oblique alignment is caused in a plurality of 
/directions in each pixel; 

first and second polarizing plates placed 
at both sides of said liquid c rystal panel so that 
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>sorpt"ro-n*=tfXfe!i» t-htn 

right angles; / 

a first phase difference film having / 
optically inplane positive uniaxiality, placed between 
5 said liquid crystal panel and said first polarizing plate 

so that a phase lag axis thereof intersects with/the 
absorption axis of said first polarizing plate yat right 

angles; and / 

a second phase difference fi^n having 

10 optically negative uniaxiality in a direction of 

thickness thereof, placed between said Idquid crystal 
panel and said second polarizing plate/ 

±£+. A liquid crystal display device, characterized 

by comprising: / 

15 a liquid crystal panel in which a liquid 

crystal having a negapVe dielectric constant anisotropy 
is sandwiched between Vtwio/ substrates , namely, upper and 
lower substrates on th&^sCirfyaces of which a vertical 
alignment treatment is ^er^rmed, and in which 

20 orientations of said liqu/d crystal are nearly vertical 

alignment to said substrates when no voltage is applied 
across said liquid crystal, and are nearly horizontal 
when a voltage is applied across said liquid crystal, and 
are nearly oblique/when a voltage being less than a 

2 5 predetermined voltage is applied across said liquid 

crystal, and in/which domain regulating means consisting 
of one of or / combination of protrusions, depressions 
and slits formed in electrodes is provided on a surface 
of at leas/ one of said two substrate and in which, when 

30 a voltage/ being less than the predetermined voltage is 
applied^ across said liquid crystal, said liquid crystal 
is regulated so that the oblique alignment is caused in a 
plurality of directions in each pixel; 

/ first and second polarizing plates placed 

35 at both sides of said liquid crystal panel so that 

Absorption axes thereof intersect with each other at^ 
/ right angles; 



- 206 - 



a---f^rretr--f»^^ Having ) 

optically inplane positive uniaxiality, placed between/ 
said liquid crystal panel and said first polarizing plate 
so that a phase lag axis thereof intersects with th/ 
absorption axis of said first polarizing plate at/tight 

angles; and / 

a second phase difference film /having 

optically negative uniaxial ity in a direction of 
thickness thereof, placed between said fir/t phase 
difference film and said first polarizing^ plate. 

A liquid crystal display devyfe, characterized 

by comprising: / 

a liquid crystal paneil in which a liquid 
crystal having a negative dielectric constant anisotropy 
is sandwiched between two substrates, namely, upper and 
lower substrates on th^\surfac/s of which a vertical 
alignment treatment isMp^rv forced, and in which 
orientations of said liVWcrystal are nearly vertical 
alignment to said substrWL when no voltage is applied 
across said liquid crystal, and are nearly horizontal 
when a voltage is appl/ed across said liquid crystal, and 
are nearly oblique wjfen a voltage being less than a 
predetermined voltafge is applied across said liquid 
crystal, and in which domain regulating means consisting 
of one of or a Combination of protrusions, depressions 
and slits fornfed in electrodes is provided on a surface 
of at least /One of said two substrate and in which, when 
a voltage kfeing less than the predetermined voltage is 
applied abross said liquid crystal, said liquid crystal 
is regulated so that the oblique alignment is caused in a 
plurality of directions in each pixel; 

/ first and second polarizing plates placed 

at/both sides of said liquid crystal panel so that 
absorption axes thereof intersect with each other at 
/right angles; 

a first phase difference film having 
optically inplane positive uniaxiality, placed between 



- 207 - 



- g gId^i^tH^--^irys Tal panel and said f irst polar izlng^pl^T^ 
so that a phase lag axis thereof intersects with the 
absorption axis of said first polarizing plate at right 
angles; and 

a second phase difference film havin< 
optically negative uniaxial ity in a direction of 
thickness thereof, placed between said liquid crystal 
panel and said first polarizing plate. 

A liquid crystal display device, cl 



fen no voltage is applied 
^ are nearly horizontal 



rterized 

tv d u *- — J t -* " / 

by comprising: 

a liquid crystal panel in Which a liquid 
crystal having a negative dielectric cojtfstant anisotropy 
is sandwiched between two subs trates , /hamely, upper and 
lower substrates on the surfaces of jfrhich a vertical 
alignment treatment is performed, And in which 
orientations of said liqj^ci crys/al are nearly vertical 
alignment to said substr.il 
across said liquid crystc 
when a voltage is appliedl across said liquid crystal > and 
are nearly oblique when a/ voltage being less than a 
predetermined voltage yi applied across said liquid 
crystal, and in which/domain regulating means consisting 
of one of or a combination of protrusions, depressions 
and slits formed Jin electrodes is provided on a surface 
of at least one/of said two substrate and in which, when 
a voltage being less than the predetermined voltage is 
applied acro/s said liquid crystal, said liquid crystal 
is regulated so that the oblique alignment is caused in a 
plurality/of directions in each pixel; 

first and second polarizing plates placed 
at both sides of said liquid crystal panel so that 
absorption axes thereof intersect with each other at 
right angles; 

at least one of phase difference films, 
/hose inplane dielectric constantes n x and n y and 
iielectric constant n z in a direction of thickness 



- 208 - 



"Thereof have the following relation: n x , n y > which is 

placed in at least one of spaces between said liquid 
crystal panel and one of said first and second polarizing 
plates and between said liquid crystal panel and the / 
other thereof . / 

j!*^. A liquid crystal display device, characterized 

by comprising: / 

a liquid crystal panel in which y£ liquid 
crystal having a negative dielectric constant/anisotropy 
is sandwiched between two substrates, namely, upper and 
lower substrates on the surfaces of which/a vertical 
alignment treatment is performed, and y\ which 
orientations of said liquid crystal a/e nearly vertical 
alignment to said substrates when n6 voltage is applied 
across said liquid crystal , and ate nearly horizontal 
when a voltage is applidtd\acro^s said liquid crystal, and 
are nearly oblique when W^o/tage being less than a 
predetermined voltage is W^lied across said liquid 
crystal, and in which, wHen a voltage being less than the 
predetermined voltage i^s applied across said liquid 
crystal, said liquid /Crystal is regulated so that the 
oblique alignment yk caused in a plurality of directions 

in each pixel; / 

farst and second polarizing plates placed 
at both sides 6f said liquid crystal panel so that 
absorption a*es thereof intersect with each other at 

right angled; and 

/ at least one phase difference film having 

optically inplane positive uniaxiality, placed in at 
least cme of spaces formed between said liquid crystal 
panel/and one of said first and second polarizing plates, 
which are provided at one or both of the sides of said 
liquid crystal panel, and between said liquid crystal 
p^nel and the other thereof. 

/ aia-er. A liquid crystal display device, characterized 
(by comprising: 
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-"a — Mquid cry sTCal panel in which a liquid^ 
crystal having a negative dielectric constant anisotropy 
is sandwiched between two substrates, namely, upper and 
lower substrates on the surfaces of which a vertical/ 
alignment treatment is performed, and in which / 
orientations of said liquid crystal are nearly vertical 
alignment to said substrates when no voltage is/ applied 
across said liquid crystal, and are nearly horizontal 
when a voltage is applied across said liquicr crystal , and 
are nearly oblique when a voltage being less than a 
predetermined voltage is applied across yfiaid liquid 
crystal, and in which, when a voltage ISeing less than the 
predetermined voltage is applied acrpss said liquid 
crystal, said liquid crystal is regulated so that the 
oblique alignment is caused in a /plurality of directions 
in each pixel; \\ / 

first and\ ^eccxnd polarizing plates placed 
at both sides of said li<Wj\ci crystal panel so that 
absorption axes thereof ihtersect with each other at 
right angles; and / 

at leasi: one of phase difference films 
each having optically negative uniaxiality in a direction 
of thickness thereof placed in at least one of spaces 
formed between sa/d liquid crystal panel and one of said 
first and seconcl polarizing plates, which are provided at 
one or both of/the sides of said liquid crystal panel, 
and between ^aid liquid crystal panel and the other 
thereof. / 

**ir*/A liquid crystal display device in which 
negative^type liquid crystals are held between two pieces 
of upp^r and lower substrates of which the surfaces are 
vertically oriented, said liquid crystals are oriented 
nearly vertically when no voltage is applied, oriented 
nearly horizontally when a predetermined voltage is 
applied, and are oriented aslant when a voltage smaller 
than said predetermined voltage is applied, wherein one 
of said two pieces of color filter substrates comprises: 



- 210 - 



a transparent support member; 
plural kinds of color decomposition 
filters formed on said transparent support member for 
each of the regions; 
5 a transparent electrode formed on saj 

color decomposition filters; and 

a light-shielding film formed at finy 
position on said transparent electrode. 

liquid crystal display device in >which 
10 negative-type liquid crystal is held between an upper and 

lower substrates of which the surfaces arer vertically 
oriented, said liquid crystal is oriented nearly 
vertically when no voltage is applied, /oriented nearly 
horizontally when a predetermined voltage is applied, and 
15 are oriented aslant when a voltage ^smaller than said 

predetermined voltage is pppl ied, /wherein a molar mixing 
ratio of contamination el\^m^ts /of polyurethane and skin 

less than 1/1000. 
. A liquid crys ta 1 \<i /sY> 1 ay device according to 
20 claim wherein each coiytami nation element of the 

mixed polyurethane or skiX has an area smaller than 
5 x by 5 nm. 

J±9?T* A process fofc producing a substrate for 
vertically oriented yiiquid crystal display having, on the 
25 surface thereof, a/protrusion that works as a domain 

regulating means Alo so restrict that said liquid crystals 
are oriented in/a plurality of aslant direction in each 
pixel when a voltage smaller than a predetermined voltage 
is applied, Comprising: 
30 /a step of forming a protrusion after 

electrodes have been formed on the surface of said 
substrate ; 

a step of treating the surface of said 
protrusion to facilitate the formation of a vertical 
35 al/gnment film; and 

a step of forming a vertical alignment 
/film on the surface of said substrate on which the 
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vertically oriented 1 iq 
claim ^K*, wherein rugg 



treatin 
I 



^iTecTrodes have been formed, of which the surface has 
been treated, and which includes said protrusion. 

1*3 y. a process for producing a substrate for / 
vertically oriented liquid crystal display, accordii 
claim wherein ruggedness is formed on the su/face of 

said protrusion by a plasma ashing treatment in/the step 
of treating the surface of said protrusion. / 

i^^fr. A process for producing a substrata for 
vertically oriented liquid crystal display^ according to 
claim i-J*, wherein ruggedness is formed An the surface of 
said protrusion by an ozone ashing treatment in the step 
of treating the surface of said protrusion. 

A process for producing d substrate for 

id crystal display according to 
iXess ys formed on the surface of 
said protrusion by washi ttg)^i/t h a brush in the step of 
the surface of ^ifl^protrusion . 
A process for producing a substrate for 
vertically oriented liquid crystal display according to 
claim wherein ruggedness is formed on the surface of 

said protrusion by Rubbing in the step of treating the 
surfac|^of said p/otrusion. 

. a process for producing a substrate for 
vertica^y oriented liquid crystal display according to 
claim *M-> wherein said protrusion is irradiated with 
ultraviolet rays in the step of treating the surface of 
said protrusion. 

«Hfc6«. A process for producing a substrate for 
vertically oriented liquid crystal display according to 
claiin 3"**, wherein silane coupling agent is coated onto 
the/ substrate on which said protrusions are formed in the 
stz4p of treating the surface of said protrusions. 
/ IrS^. A process for producing a substrate for 
vertically oriented liquid crystal display according to 
claim wherein said protrusions are treated to foam 

in the step of treating the surface of said protrusions. 
\ ^?4ft. A process for producing a substrate for 



>rnrfing a vertical alignment 



f ^^tically oriented liquid crystal display according to^ 

claim J^V, wherein said substrate is rapidly heating so/ 
that said protrusions foam in the step of treating the^ 
surface of said protrusions. / 

A process for producing a substrate for / 
vertically oriented liquid crystal display havingrV on the 
surface thereof, protrusions that work as domain 
regulating means to regulate azimuths of orientations of 
said liquid crystal when molecules of said 2:iquid crystal 
are tilted by applying a voltage is applied, comprising: 

a step of coating resin /fter electrodes 
are formed on the surface of the substrates; 

a step of scattering /particulates on the 

surface of the resin; / 

a step oL f orming/the resin into . 

protrusions; and 1 

a step of 

film on the surface of saki\substrate on which the 
electrodes and the protrusions have been formed. 

J^^. A process f or/producing a substrate for 
vertically oriented Liquid crystal display having, on the 
surface thereof, walls that work as domain regulating 
means to regulate Azimuths of orientations of said liquid 
crystal when moLecules of said liquid crystal are tilted 
by applying a xroltage is applied, comprising: - 

/ a step of forming sets of two walls 
neighboring/ to each other; 

/ a step of heating said two walls to be 

fused iryto one wall having a groove at center thereof; 
and / 

/ a step of forming a vertical alignment 

f ilin on the surface of said substrate on which the 
electrodes and the protrusions have been formed* 
/ 4^4^: A process for producing a color filter 
/substrate that is used as one of the two pieces of 
/ substrates for a liquid crystal display device in which 
/ liquid crystals are oriented nearly vertically when no 
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~vo*lrgg^ is applied, oriented near ly Iiuj. i/ur r tally wh eB-a- 
predetermined voltage is applied, and are oriented 
oblique when a voltage smaller than said predetermine; 
voltage is applied, said color filter substrate havj 
plural kinds of color decomposition filters formed/ on a 
transparent support member for each of the regions, 

comprising : 

a step of successively forming/two or more 

color decomposition filters while superposing 
predetermined portions one upon the other /among said 
plural kinds of color decomposition filters; 

a step of applying a positive-type 

photosensitive resin; and 

a step of developing /aid negative-type 
photosensitive resist after said po£itive-type 
photosensitive resist is exposed , /through said colored 
members, to light with which sa.Ld positive-type 
photosensitive resist isl\hotos4nsitized, said light 
having a wavelength that \ t^ri/ni i f.s very less through the 
portion where said two oiYmVre color decomposition 

through other portions, 
toducing a color filter 
substrate according to yClaim further comprisxng a 

step of forming a transparent and flat layer after said 
plural kinds of colo/t decomposition filters have been 
formed.^ 

J>WT A process for producing a color filter 
substrate according to claim wherein said positive- 

type photosensitive resist has light-shielding property- 

jrocess for producing a color filter 
substrate ythat is used as one of the two pieces of 
substrates for a liquid crystal display device in which 
liquid/crystals are oriented nearly vertically when no 
voltage is applied, oriented nearly horizontally when a 
predetermined voltage is applied, and are oriented aslant 
when a voltage smaller than said predetermined voltage is 
pplied, said color filter substrate having plural kinds 



filters are superposed th 
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A process for 
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~ST~color decomposition filters tormed'on a transparent 
support member for each of the regions, comprising: 

a step of forming plural kinds of cole 
decomposition filters on the transparent support menfoer 
for each of the regions; 

a step of forming a transparent electrode 
on said color decomposition filters; and 

a step of forming a light-shieifcling film 
at any position on said transparent electroc 

a color £j 

substrate according to claim wherein/ said step for 

forming the light-shielding film comprises: 

a step of applying a photosensitive resist 
onto said light-shielding film which/includes said 
transparent electrode; 



A process for produci^uj a color filter 



produci^ 
:laim *4F , 



tching 



aid photosensitive 
d^velopfed by exposure to light 
and 

ling said photosensitive 
light-shielding film after 



a step of 
resist after it has been 
through a predetermined 

a step of 

resist that is left on sai 

the etching; 

wherein /Said photosensitive resist left on 

said light-shielding /ilm works as an insulating 

protrusion . 

,}4#. A process for producing a color filter 
substrate according to claim further comprising: 

a step of applying a positive-type 
photosensitive resist onto said transparent electrode 
which includes said light-shielding film after the step 
of forming said light-shielding film; 

a step of developing said negative-type 
photosensitive resist after said negative-type 
photosensitive resist has been exposed to light through 
sa^d light-shielding film; and 

a step of annealing said photosensitive 
resist that is left on said light-shielding film after 
developing; 



